Background: "Athletic pubalgia," a term that has gained acceptance over "sports hernia," is more common in men than women; however, it represents a significant source of morbidity for patients of both sexes. Inconsistent terminology surrounding this entity poses a diagnostic challenge and makes studying the populations at risk difficult.
Athletic pubalgia among women is infrequently addressed in the literature. Variable terminology and the multiplicity of names and definitions for the actual injury have made pathologic identification a challenge. Recent meetings on the subject attempted to create more consistently definable entities. To this end, soft tissue injuries at the pubis and inguinal canal are categorized according to orthopaedic, gynecologic, and urologic etiologies. 18 By all accounts, female sex accounts for the minority of pubalgia injuries, appearing to make up only 5% to 15% of the injured population. 6 Despite the lower relative incidence in this population, diagnosis and treatment appear to be on the rise. Additionally, acute injury and time away from sport appear similar between female and male patients with groin injury. 9 The purpose of this study was to review our case series of women with athletic pubalgia by analyzing their presentations, concomitant pathologies, and surgical outcomes.
METHODS
Institutional review board approval was obtained for the study of these patients. Referrals to our tertiary practice typically originate from the primary care physician or another specialist who evaluated the patient. Most elite athletes are referred by their orthopaedic surgeon, physiatrist, physical therapist, or trainer. Other patients are referred by their gynecologist or pelvic pain specialist.
Based on a prior protocol, 19 the algorithm that we employ begins by providing our patients with a questionnaire that queries the length of symptoms and the current mean pain level on a scale of 0 to 10 (worst pain). The patients are then interviewed and examined. The initial interview directs attention to injury onset, mechanism of onset, and length of rest period or physical therapy. Initial examination consists of hernia assessment. This portion of the examination may be more difficult for the female patient, 11 as the scrotum in the male can be invaginated and used to palpate the structures more directly. Pubalgia examination is then performed, followed by a hip examination. Figure 1 outlines the algorithm. Depending on the acuity of the injury, pain may not be elicited during the examination. Alternatively, the patient may complain of pain during sport or activity and at times may describe pain as occurring only immediately after the activity or the next day.
All patients receive "pubalgia protocol" magnetic resonance imaging (MRI) designed to detect pathology of the pubic symphysis, hips, and inguinal canals. This includes axial single-shot fast-spin echo imaging without and with Valsalva maneuver, which increases the sensitivity for detecting abdominal wall deficiencies, such as an attenuated transversalis fascia with bulging of the preperitoneal fat-a finding that is consistent with the diagnosis of "Gilmore's groin" as described in 1991. 8 Specific low-echo time sequencing with proton density and T1 axial, sagittal, and coronal images are used to identify femoral and obturator hernias. Additional T2 fat-suppressed sequences with thin sections through the pubic symphysis are obtained to increase the visual conspicuity of injury at the prepubic aponeurotic complex or rectus aponeurotic plate. 2, 5, 7 Trauma at the pubic aponeurotic plate has been distinguished as a separate injury within the past decade and has been a contributing element in the diagnosis of "athletic pubalgia," which was first described in Europe and subsequently referenced by Brunet et al in 1984.
3 Figure 2 illustrates the typical findings of a "secondary cleft sign" and bone marrow edema, which are hallmarks of this injury and are distinguished from other findings seen more laterally within the inguinal canal. 1, 14 Finally, the pubalgia protocol MRI enables an initial assessment of the hips and the iliopsoas tendons, as these can be concomitant pathologies that may contribute to groin pain. 12, 15 Between 2013 and 2016, our practice evaluated 197 patients with groin pain. Patients were excluded from the study if they did not have 1 of the following MRI findings: rectus aponeurotic plate injury (athletic pubalgia), attenuated transversalis fascia (Gilmore's groin), or adductor longus tendinopathy. Eighteen women met these criteria. One of the 18 was lost to follow-up after surgery, as she was an undercover agent in the field during the data collection phase of the study. The remaining 17 women were surveyed at a minimum follow-up of 1 year after treatment.
RESULTS
Of the 17 patients evaluated, the most common symptoms were lower abdominal pain, pelvic or pubic burning sensation, and adductor pulling or pain. The mean ± SD length of symptoms prior to evaluation was 2.7 ± 2.7 years (range, 1-12 years). The age range spanned from 17 to 64 years, with a mean of 41.4 ± 15.5 years. Nine patients (52.9%) had rectus aponeurotic plate injury only, or pure athletic pubalgia. The remaining 8 (47.1%) had a combination of aponeurotic plate injury and 1 inguinal, obturator, and femoral hernias. All surgical procedures were performed in accordance with MRI findings. Pubalgia was addressed with open repair while hernias were addressed with open repair if possible, or laparoscopic approach when needed. The mean pain level prior to surgery for all patients was 7.82 ± 1.7 (range, [3] [4] [5] [6] [7] [8] [9] [10] . Patients with pure athletic pubalgia had a mean pain level of 7.94 ± 1.3. After surgery, the mean was 1.76 ± 2.3 (range, 0-7) for all patients and 0.56 ± 0.8 for those with pure athletic pubalgia. When asked whether surgery was successful, 88.2% of patients responded positively. Of the group with pure athletic pubalgia, 89% responded positively. Table 1 summarizes our results.
DISCUSSION
To our knowledge, a study devoted to female groin pain in the realm of the sports hernia/athletic pubalgia diagnosis has not been published. Despite the lower incidence of the The Orthopaedic Journal of Sports Medicine Sports Hernia/Athletic Pubalgia Among Women 3 injury in the female population, it is not insignificant. Additionally, sex-specific study is important in this area, as the anatomy of the anterior pelvis is distinctly different in the female patient. 4 In fact, studies to date have cited locomotion and strain forces in women that appear to differ from their male counterparts. 17 How the female pelvis and its structural soft tissue attachments react, whether different from or the same as the male pelvis, is worth understanding. Consequently, injury patterns among women bear a closer look.
Of note, female patients referred to our practice are mostly from 2 sources. The first is similar to the highperformance male athlete referrals, who are usually sent from a trainer, physical therapist, or orthopaedic surgeon. As female athletics has grown dramatically, the scope of the female injury profile has expanded as well. 10 The requisite increase of chronic groin pain seen in the female high school, collegiate, and professional athlete is expected.
The second pathway of female patient referral is through a gynecologist or pelvic pain specialist. This is not surprising, as pelvic pain issues often overlap with chronic groin pain and can be traced in full or in part to lower abdominal wall and pelvic floor hernias, such as inguinal, femoral, or obturator types. 16 Therefore, the patient who was sent for chronic groin pain without concern for athletic pubalgia may ultimately receive this diagnosis per the MRI. Moreover, as seen in this study, the 2 diagnoses are not mutually exclusive. Of note, the correlate male diagnosis would be pelvic floor dysfunction and/or a urologic diagnosis, such as chronic prostatitis. 13 Several findings in the study are worth noting. First, female patients represented only 8.6% of the total population, which is consistent with prior studies. 6 Despite this, the present data suggest that findings such as mean age, pain levels, symptoms, and surgical results in the female population are similar to those of the overall population. 19 This is especially important with regard to surgical recommendation. Women with the clinical syndrome and radiologic diagnosis of athletic pubalgia who have not responded to rest and physical therapy have a surgical success rate (89%) similar to that of their male counterparts. 19 Second, one of the more commonly seen symptoms in the female population is a burning sensation at the pubis. In our experience and prior study, 19 this symptom is not as frequent among male patients. The anatomic difference of a spermatic cord in males versus a round ligament in females may play a role, as the genital and ilioinguinal nerves that run along these structures may be affected differently. Alternatively, the anatomically dissimilar bony pelvis and consequent difference in force vectors may play a role. At this time, the reasons are still unclear.
Third, the finding of concomitant hernias seen in almost half (47%) of the female patients is higher than that in the combined population (35%). 19 The reasons why women have a higher incidence of hernias is unknown, but they may again be due to differential anatomy as noted earlier.
While a larger internal ring is not likely, a larger femoral and/or obturator canal may very well be the cause.
Finally, the case that sports hernia/athletic pubalgia is an injury of the high-performance athlete is not supported by this study. Of the 17 women with rectus aponeurotic plate injury, 12 (70%) were high-performance recreational, college, or professional athletes. One-third of the patients were lower-level recreational athletes or even nonathletes. Yet pain levels, results, and perceived success rates were similar in both groups.
There are several limitations to this study. First, the number of studied patients was small. This was a direct result of the available population and the lower number of female patients who present with this injury. Second, the studied population consisted of mixed diagnoses, with only 9 patients having pure athletic pubalgia, which similarly is a consequence of the characteristics of patients presenting to our practice. As knowledge of this entity continues to grow, a larger, prospective study examining surgical outcomes is the logical next step. Finally, this study did not evaluate the female patients diagnosed with athletic pubalgia who were not referred for surgery. In our previously published examination of male patients, we found that 40% with acute injury (within a 6-month time frame) had successful outcomes when treated conservatively. 19 Further research to include nonsurgically treated patients may be of value.
CONCLUSION
To our knowledge, this is the first study devoted to the study of athletic pubalgia in the female population. Despite some notable differences, female patients have similar characteristics, presentations, and surgical outcomes to their male counterparts. 19 We conclude that surgical repair of athletic pubalgia in women is successful in significantly reducing pain levels in this important subset of patients.
